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REMARKS 

Applicants wish to thank the Examiner for withdrawing previous rejections 
under 35 U.S.C. §102 and §103. Please reconsider the present application in view of 
the above amendments and the following remarks. 

Disposition of the claimg 

Claims 1, 8 - 30 were previously pending. Claims 12 - 30 remain withdrawn. 
Independent claim 1 has been amended and dependent claim 10 has been canceled 
without prejudice. Accordingly, claims 1, 8, 9, and 11 are currently being examined 

on their merits. 

Amendment to the claims 

Independent claim 1 has been amended to recite that the transferrin domain 
(Tf) in the G-CSF-Tf fusion protein is loaded with at least one iron molecule. 
Support for this amendment can be found, for example, at least on page 11, line 10+ 
of the original specification and original claim 10. Accordingly, claim 10 has been 
canceled to avoid redundancy. 

Applicants submit that no new matter has been introduced by this 
amendment. 

Reiections under 35 U.S.C. §102(b) 

Claims 1, 8 ~ 11 stand rejected under 35 U.S.C. §102(b) as being anticipated 
by Yeh et al. (US. Patent No. 5,665,863). Applicants note that claim 10 has been 
canceled, hence, this rejection is moot with respect to claim 10. To the extent that 
this rejection may still apply to the remaining claims. Applicants respectfully 
traverse. 
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Claim 1, as amended, recites: 

A fusion polypeptide comprising a granulocyte colony stimulating 
factor (G-CSF) domain operably linked to a transferrin (Tf) domain, 
wherein the ability of the polypeptide to be transported into a cell 
expressing a transferrin receptor (T£R) gene or the ability of the 
polypeptide to be transported across a cell expressing a TfR gene via 
transcytosis is higher than that of the G-CSF domain alone, wherein 
the polypeptide is a recombinant polypeptide, and wherein said Tf 
domain Is preloaded with at least one iron molecule. 

The Examiner alleged that Yeh anticipates claim 1 because it teaches that 
one way to remedy the fast degradation rate of G-CSF is to stabilize it by making a 
chimera fusion protein of G-CSF with a protein possessing a long plasma half-Ufe 
such as an albumin, an apolipoprotein, an immunoglobulin or alternatively a 
transferrin. The Examiner further asserted that because it was widely known in 
the art that transferrin binds to iron, the chimera construct of G-CSF-Tf(Fe) is 
therefore inherently or expressly anticipated. Applicants respectfully disagree. 

MPEP §2131 states that "[a] claim is anticipated only if each and every 
element as set forth in the claim is found, either expressly or inherently described, 
in a single prior art reference." Verdegaal Bros. v. Union Oil Co. of California, 814 
F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). 

MPEP §2121.01 also states that in order for a cited art document to 
anticipate a claim, the cited art must provide an enabling disclosure of the claimed 
subject matter. This section of the MPEP goes on to state that the mer^ naming 
or description of the sublect matter is insufficient : rather, the cited art must 
demonstrate that the public was in possession of the claimed subject matter before 
the date invention. In other words, the cited art must describe the claimed subject 
matter in such detail as to enable one of ordinary skill in the art to make the 
claimed subject matter without undue experimentation. 
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In this instant case, Yeh fails to enable one of ordinary skill in the art to 
make and use the claimed subject matter without undue experimentation. For 
instance, claim 1 is drawn to a recombinantly produced chimera fusion protein 
capable of being transported into a cell expressing TfR, the chimera comprising a G- 
CSF domain linked to a Tf domain wherein the Tf domain is preloaded with at 
least one iron molecule. Yeh only teaches a method for extending plasma half- life 
of G-CSF by linking it to human serum albumin (HSA). Although Yeh theorized 
that transferrin is one possible protein structure that may be used as a stabilizing 
domain to extend the plasma half-life of G-CSF, Yeh failed to provide any teachings 
that may guide those skilled in the art to form a long plasma life G-CSF chimera 
other than HSA-G-CSF. The various proteins named by Yeh have widely different 
properties and the result of HSA chimera could not have been reasonably 
extrapolated to other chimera without undue experimentation. For example, serum 
albumin is unglycosylated whereas transferrin is glycosylated and lipoproteins are 
bound to lipids. The plasma half-life of these different classes of proteins will 
depend on the different biochemical pathways, which to a large part depend on 
certain unique features of their structures, Yeh is completely silent as to any 
common structural feature that actually enabled the long plasma half-life of these 
proteins, much less any teachings or suggestions that a Tf domain may be used to 
create a G-CSF-Tf chimera capable of being transported across cells expressing T£R. 
Without this knowledge, those skilled in the art could not have extrapolated the 
result of human serum albumin chimera to transferrin. In fact, Prior (US 
7,176,279) specifically teaches that to extend plasma half-life of a Tf chimera, one 
should use a Tf mutant that is non-glycosylated and does not bind iron (col. 2, line 
60+), Prior further states that as of August 30, 2001 (its earliest priority date), no 
Tf fusion protein has been created to extend the serum half-life of a therapeutic 
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protein or peptide (col. 2, line 39+). Because Yeh predated Prior by nearly 10 years, 
this is strong evidence that Yeh did not have in possession a sera-stable G-CSF-Tf 
chimera. At the very least, Yeh did not know that to extend the plasma half-life, 
both iron and carbohydrates needed to be removed from the Tf, which was the 
inventive discovery of Prior. Without this knowledge, Yeh's disclosure was clearly 
insufficient to enable those skilled in the art to make and use a sera-stable G-CSF- 
Tf chimera, much less a chimera capable of enhanced cell uptake in cells expressing 
the Tf receptor gene. 

In view of the above, Applicants respectfully submit that Yeh fails to provide 
an enabling disclosure with respect to the claimed subject matter. Said another 
way, Yeh does not enable one of ordinary skill in the art to make and use the 
claimed subject matter without undue experimentation. As such, Applicants 
respectfully submit that the pending rejection is improper and that claim 1 is 
patentable over Yeh. 

For at least the same reasons explained above, dependent claims 8, 9, and 11 
are also patentable over Yeh. Accordingly, withdrawal of this rejection is 
respectfully requested. 

Reiection under 35 U.S.C. §lQ3(a) 

Claims 1, 8-11 stand rejected under 35 U.S.C. § 103(a) as being obvious in 
view of Yeh and Prior. As noted above, claim 10 has been canceled, hence, this 
rejection is moot with respect to claim 10. To the extent that this rejection may still 
apply to the remaining claims. Applicants respectfully traverse. 

In the Office Action, the Examiner acknowledged that Yeh does not teach or 
suggest that the Tf domain should be loaded with iron. The Examiner further 
alleged that because Prior teaches that iron is needed for Tf to bind to Tf receptor in 
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order to cross the blood-brain barrier, it would have been prima facie obvious for 
those skilled in the art to make a G-CSF/Tf chimera and load it up with iron. 
Applicants disagree with the Examiner's analysis for at least the following reasons: 

1 . Lack of motivation 

MPEP §2143. 01(V) specifically states that the proposed modification cannot 
render the prior art unsatisfactory for its intended purpose. If proposed 
modification would render the prior art invention being modified unsatisfactory for 

its intended purpose, then there is no suggestion or motivation to make the 
proposed modification. In re Gordon, 733 F.2d 900, 221 USPQ 1125 (Fed. Cir. 
1984). 

In this instant case, the intended purpose of Yeh is to create a G-CSF 
chimera that will have longer plasma half-life. However, Yeh is completely silent as 
to how one might create such a chimera using transferrin. 

On the other hand, Prior teaches using Tf as a sera stabilizing domain to 
extend plasma half-life of a therapeutic protein. Prior also teaches using Tf as a 
delivery vehicle for delivering nerve growth factor (NGF) or ciliary neurotrophic 
factor (CNTF) across the blood-brain barrier. It went on to explain that binding of 
two irons to the glycosylated Tf domain is required for Tf binding to its receptors on 
the target cell and to deliver NGF and CNTF across the blood-brain barrier. For 
extending plasma half-life, Prior emphasizes the need to prevent iron binding and 
glycosylation of the Tf domain. Taken as a whole, Prior makes clear that the effect 
of Tf in a chimera was not entirely predictable and that for extending sera half-life, 
a non- glycosylated mutant should be used. 

Insofar as the intended purpose of Yeh is to create a sera-stable chimera, in 
this sense, Prior actually tegpfeeg awq,y from preloading the Tf domain with iron. 
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In other words, because Prior teaches that Tf loaded with iron is good for crossing 
blood-brain barrier but not good for extending plasma half-life, and because there is 
no reason for G-CSF to be in the brain, at the time of the invention those skilled in 

the art contemplating making a G-CSF/Tf chimera would have considered using a 
Tf mutant without iron. There would have been no motivation or reasonable 
expectation of success for a G-CSF/Tf loaded with iron. 

2. Unexpected results 

Further, as explained in Applicants' specification, it was an unexpected 
discovery that a large protein such as G-CSF can actually be transported into GI 
cells when coupled with the Tf domain. This was a very surprising result. It 
eliminated the need to inject G-CSF and opened the door for oral administration 
formulations. Because there were already sera-stabilized G-CSF (e.g. the HSA-G- 
CSF chimera of Yeh, in which HSA has a plasma half-life of 15 - 20 days, see 
Exhibit A, 2"^ sentence under the section USE OF HSA AS AN EXCIPIENT), there 
would have been no reason to create a less effective sera-stable form of G-CSF using 
transferrin (Tf plasma half-life is only 7-10 days. Prior Col. 2, line 13). That is, 
absent Applicants' disclosure, those skilled in the art would not have had any 
reasonable expectation of success to try a G-CSF/Tf chimera. 

In light of the above, Applicants submit that claim 1 is patentable over Yeh 
and Prior. For at least the same reasons, claims 8, 9, and 11 are also patentable 
over Yeh and Prior. 

Accordingly, withdrawal of this rejection is respectfully requested. 
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In view of the foregoing, it is respectfully submitted that the application is in 
condition for allowance. Reexamination and reconsideration of the application, as 
amended, are requested. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to call the undersigned attorney at the Los 
Angeles, California telephone number (310) 595-3107 to discuss the steps necessary 
for placing the application in condition for allowance. 

If there are any fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 07-1896. 



Respectfully submitted, 




Date: December 9, 2011 



2000 Avenue of the Stars, Suite 400 
Los Angeles, Cahfornia 90067 
Phone: 310-595-3000 
Fax: 310-595-3400 
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Human Serum Albumin as a Pharrmceuticai Excipiaiit 

i mmmmmn 

Human serum 
afoumin {HSA) is 
one of the most 
vyideiy used and 
cliaracterized 
proteins in the 
pharmaceutical 
field. It occurs 
naturally in the 
body, as a 
plasma protein, 
vvilh a 

concentration of 50 mg/nrtL. At this concentration, 1-^ regulates the colloidal osmotic pressure of 
blood. HSA is also responsible for transporting endogenous and exogenous compounds, which 
might be toxic in the unbound state, but non-toxic as albumin-bound. Human serum albumin 
purified from plasnrra is used fcr therapeutic applications, as a plasma expander, in situations 
in^olving severe bk^ad loss. HSA Is also widely used as an ejsclpi^ espepi^ly for biotechnology 
products. While the alburnin used in marketed products is derived from plasma, recombinant 
versions of the protein are being investigated. Recombinant albumin can also alleviate any 
theoretical concerns of disease transmissivity associated with the human plasma-derived protein. 
This article provides a brief review of the use of albunin as a pharmaceutical e}Qcipient, and 
provides an update on the development of recorriwnant albumin. 

ySE OF HSA AS AN EXCiPlENT 

Human serum atoumin is a 66-kD protein, ywth no glycqsylatjQn.t. , _ „ 

dimensions of 8 nm X 3.8 nm, and a half-Iif<^ of 15 to 20 days' Due to ite high conceni-ation in 
plasma, HSA Is not associated to significant extents with safety or immunogenlcity concerns. A 5% 
albumin solution has an osmolarity of 265 mOsm/kg. Human serum albumin is a remarkably steble 
protein - it is the only therapeutic protein that is stable as a liquid at room temperature over the 
shelf life of the product This is primarily due to tiie presence of 1 7 disulfide linkages present in the 
molecule. The intrinsic stability of the protein also aBowts it te be heated at 60^C for 10 hours to 
facilitate vinjs inacb'vatlon during manufacturing. This process has demofislrated elimination of both 
lipid-enveioped and certain non-lipid-enveioped viruses In validation eaqjeriments. The stability of 
atbuntin makes Its storage arxi handling easier than lypic^ proteins, thus lending itself vweli toward 
the i^e ]^ an exc^pient 

Due to its established safety profile and uniqwe propafles^ HSA is freqi^niiy used as a sfebilizer 

frtr rirntainc Thct nrrttioin hac adrrarthir^Iii^ nmriCkHiae uuhif>h msilraci if litathtct SKCi din a/4HHi\Ki fri ihhlMf 
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adsorption of frie active protein to the container, via eompeiitivs adsorption meohanisnrss. ITie 
surface-activ© character of the proisin also niakes It suitable for use && a surfactant to prevent 
protein aggregation. HSA also has a glass Iransltlon temperature, which in combinalion with 
its amphiphillc nature, msdces It an ideal exclplentfor ciyqprdlectldn. For scvne proteins, Ihe dual 
furtcfionality {surfaciant and cryoprotectant) remits in betfer cryt:^r<5t0Ctioh fcs" albunin than 
disaccharides, as observed by Liu, for Lactate dehydnl^enase.'^ T^le 1 1sis r^esentaHvie 
commercial protein products that contain /Mbumln as an exclpient. 
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Albumin is also being used as a carrier for micropartlcles and nanoparticies for sustained-release 
injectable drugs. A nanoparticulate formulation of paclitajoel containing albumin as the carrier was 
recently approved by the FDA. A nuntoer of researchers have also used albuntin for sustained 
release of small molecules ^d protons. Allxmnin's capacity to adsorb hydrophobic molecules 
makes It a unique carrier for controlled relee^ because the drug g^ released via desorption 
without significant burst effects. Albumin's adsorption capacity has also been exptolted in 
devBlopment of magnetic microparticles. Such particles were used for targeted delivery of 
chemotherapeutic agents, such as doxorubicin. The particles consisted of albumin for binding of 
drug and iron for magr^c behavior to facilitate targeting.^ Albumin microspheres have also been 
used In diagnostic applications to detect intravElscular suscepUbilty.^ 

In recent years, albumin's long plasma circulation characterislics have been exploited to develop 
albumin-conjugated protein drugs that have longer half-lives as compared to the unconjugated 
protein. Albumin-fusion proteins are produced via recombinant techniques, and this concept has 
been used to exiend the half-llvss of a number of proteins Including int^eron-a^, interiei^in-2, and 
G-CSF.5 
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Aithough there has been no case of disease transmission for the use of HSA, a theoretical or 
perceived risk e)dsts, due to which recombinant human albumin is currently being e)(plofed.® While 
this recombinant version is currently being e}q3lored as a Iher^utiG^ rtsi use as ain exblpientmay 
be a ioglGai progression, if the product gets approved. 

A yeast-deriwed recombinant version was tested by Bosse and co-workers in a Phase I 
comparability study with human serum stoumin.'' The two proteins were compared side-by-side for 
t)Oth intravenous md intramuscular injections, involving mOTe than 500 volunteere. No seriaus or 
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study. Serum albumin, colloid osmotic pressure changes, and hematocrit raiio were also similar. 
Ttie authors com^iuded that rHA and HSA exhitrfted similar safety, tolerabilily, arKi 
phamnacoklnetlc/pharmacodynamic proHles, with no evidence of any Immunolo^cal response. 
TareBi and co-workers Investigated the use of recombinant albumin as a cryoprolectant for thyroid- 
stimulating hornrx)ne (TSU), interleukin 15 (IL-1 5), and granulocyte cdony-stimtdating factor (G- 
CSF).^ It was observed that the recombinant albumin was equivalent In Its functionalily to HSA, for 
stabilization of the proteins as well as binding of fatly acids. 
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SUMMARY 

AJbunUn is a well characterized protein and serves Important need^as a therapeutic, diagnostic 
agent, as well as an e}QCipient. While use of albumin as an e)cipient has met some resistance due 
to perceived risk of disease transmission, recombinant albumin Is being dewloped to address any 
such concerns. Recombinant albunrvn may also serve as a useful case study for follov^on 
biologies.^ However, use oF reconnbihant atjuifriin as an exclplent. would depend on the efficiency 
of the manufecturfhg process, to allow for reasonable cost of goods. 
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